(19) 



Russian Agency for Patents and Trademarks 

(11) Publication number: RU 2082337 CI 



(46) Date of publication: 19970627 

(21) Application number: 95105406 

(22) Date of filing: 19950410 
(51) Int CI: A61B17/36 

(71) Applicant: Al'tshuler Grigorij Borisovich 

(72) Inventor: Al'tshuler Grigorij Borisovich. 

(73) Proprietor: Al'tshuler Grigorij Borisovich 

(54) TIP PIECE OF LASER SYSTEM FOR TREATING BIOLOGICAL TISSUE 
(57) Abstract: 

FIELD: surgery; orthopedics; stomatology. SUBSTANCE: invention offers advantages due 
to fact that interior of tip piece of laser system for treating biological tissue 
contains acoustic detector which receives information of state of biological tissue 
to be treated. Information thus-received serves to optimize tissue treatment process 
conditions. EFFECT: minimum invasive action. 2 cl, 2 dwga 



-1- 



RU 2082337 CI 



- - — 4 

(21) Application number: 95105406 

(22) Date of filing: 19950410 
(51) Int. CI: A61B17/36 
(56) References cited: 

1. 3anBKa HnoHHH N 61-16168, kji. A 61 B 17/36. 1986. 2. riaTeHT EI1B N 
0073617, kji. A 61 B 17/36, 1983. 

(71) Applicant: AnbTnryjiep rpnropHM EopHcoBim 

(72) Inventor: AjibTmyjiep rpnropMM BopncoBira, 

(73) Proprietor: AjibTiiry/iep TpMropHfi BopwcoBHM 



(54) HAKOHEMHMK JIA3EPHOM CMCTEMH jyifl OEPABOTKM 
BMOJlOrMMECKOM TKAHM 

(57) Abstract: 

npefljiaraeTCH ycTponcTBO, KOTopoe MoxteT 6biTB ncnonb30BaHO b xMpypruM, opTonejjHH h 
CTOMaTon ophm . YcTpoMCTBO o6ecnei«iBaeT MMHHManbHyio MHBa3MBHOCTb h yn;o6cTBO npn 
npoBe^eHHM jia3epHbix onepaijHH. 3th npewMymecTBa flocTwraioTCH 6naro^apH 
3aKpeaneHHK) BHyTpb HaKOHeMHHKa na3epHOH cwcTeMbi o6pa6oTKM 6woTKaHH 
aKycTHnecKoro npneMHHKa, KOTopbiii hbjihctch npneMHHKOM HH^opMauHM o coctohhmh 
6nonorMMecKOM tkhhh, hco6xo;jhmoh jjjih /joerwjKeHHH onTMMaribHoro pexcMMa 
o6pa6oTKM. 1 3.n. <J)-jibi, 2 mn. 
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Description [OnncaHHe H3o6peTeHHH]: 

M3o6peTeHHe othochtch k MeniitniHCKOM tcxhmkc h mokct 6biTb Hcnojib30BaHo b 
xnpyprHH, oprone^MH m croMaTonorHM /yiH o6pa6oTKH MHrawx h TBepnbix TKaHeit 

M3BecTeH HaKOHe^HMK Jia3epHoro cKanbnejiH, coflepxauniH cpe^CTBO /jocTaBKH 
jia3epHoro H3nyMeHH^ jjp noBepxHocTM o6pa6aTbiBaeMOH 6noTKaHH [1J Ochobhl>im 
He^ocTaTKOM ^aHHoro ycrrpoMCTBa hbjihctch OTcy tctb h e b hcm HppwrauHOHHoro KaHana, 
a TaKxe cpeflCTBa, no3BO/iHK>mero onpe,nenflTb bihj o6pa6aTbiBaeMoii TKaHH. 

M3BecTeH TaiOKe na3epHbiH HaKOHeMHHK jjjih 6opManiHHbi, KOTopbin hbxihctch HaH6ojiee 

6HH3KMM nO TeXHWMeCKOH CyHHiOCTM M IIpHHHT 3a npOTOTHII [2] 3TOT HaKOHeMHMK 

co^epjKMT, KpoMe cpe^cTBa flocraBKH na3epHoro Many^eHMH, cpejjcTBO ^ocrraBKM jjo 
noBepxHocTM o6pa6aTbiBaeMow 6woTKaHM oponiaioiueH km^kocth. 

Ochobhbim He^ocraTKOM npoTOTMna hbjihctch oTcyxcTBHe b hcm npneMHUKa 
HH<j>opMain*H o coctohhhh o6pa6aTbiBaeMoii TKaHH, no3BonHK>mero onpe^enHTb ee bh^. 

3anaMa, Ha peiueHHe KOTopofi HanpasjieHO H3o6pereHHe, 3aKjnouaercH b co3jjaHHH 
ycTpoiicTBa, oCecnemiBajomero yMoficTBo npoBe/jeHHH jia3epHow o6pa6oTKH 6noTKaHH npn 
o^HOBpeMeHHOM onpeneneHHH Bnna h coctohhhh o6pa6aTbiBaeMoii 6noTKaHH, uto, b cbok> 
o^iepe/jb, o6ecne*iHBaeT MHHHMajibHyio HHBa3HBHOCTb. 

3a,naHa peiuaeTCH npM ocymecTBjieHHH H3o6peTeHHH 3a c^ex TexHHuecKoro pe3ynbxaTa, 
3aKjuoMaiomerocM b onTHMM33HHH ycnoBHH npneMa MH<|>opMauHH o coctohhhh 
o6pa6aTbiBaeMoii TKaHH. 

TexHHwecKHH pe3ynbTaT flocTHraeTCH TeM, mto BHyTpn HaKOHeMHHKa na3epHOH cncreMbi 
flnn o6pa6oTKM 6HonorHMecKOM TKaHH, co^epjKameM cpe^CTBO npcraBKM na3epHoro 
M3nyMeHMH no noBepxHocTM 6noTKaHH, 3aKpeiuieH axycTM MecK h m npweMHHK, bxojj 
Koxoporo conpn^KeH c mcctom B03,neHCTBHH Ha 6noTKaHb, . TaK V-Mto cooTHonieHwe 

paCCTOHHHH OT OI1TH MeCKOH OCH Ha BblXO^e H aKOHC^IH H K a J\Q BXO/JHOM nOBepXHOCTH 

aKycTHuecKoro npnexiHHKa m paccTOHHHH ot noBepxHocTM HaKOHenHHKa b Mecrre ero 
onTHuecKoro Bbixojja no MecTa B03,neHCTBHH Ha 6woTKaHb HaxonnTCH b npen;enax ox 1: 5 
np 4:1. SneKTpwuecKHM Bbixojj aKycTHnecKoro npHeMHMKa coejjHHeH c 6jiokom 
perHcrpaiHiH nocpejjcTBOM 3KpaHMpoBaHHoro Ka6enn. 

B naKOHeMHHKe MomeT co,nep3KaTbCH cpencTBo jjocraBKH opoiuaiomeM 3khb;kocth np 

nOBepXHOCTH 6HOTKaHM. 

M3BCCTHO, MTO 3<j>4)eKTHBHOCTb Jia3epHOH 06pa60TKH 6MOJ10rHlieCKOH TKaHH c 
O/JHOBpeMCHHblM odeCne^eHHCM HH3KOM HHBa3HBHOCTM (CTeneHH HeKp03a) 3aBHCHT OT 

njiHHbi Boniibi m moiuhocth na3epHoro H3ji3TMeHHH, 3HeprHH h BpeMeHH jia3epHoro 

B03^eMCTBMH M, flJIH HeKOTOpblX BH^OB TKaHH, XCH^KOCTHOrO OpOHieHH*! 30HbI Jia3epH0H 

o6pa6oTKH (cm. HanpHMep, Proceeding of Laser-Tissue Interaction V 24-27, January 
1994, Los Angeles, California, Vol 2134A). 

MccnenpBaHHH, npoBejjeHHbie aBTOpoM, noKa3anH, mto npn 3tom HeoSxo^HMa 
o^HOBpeMeHHan onTHMMsau^H^i yKa3aHHbix napaMerpoB ^jih Kam^oro BH^a 6noTKaHH. 

MHblMH CJlOBaMM, IieodXCflHMbi: BO3MO3KH0CTb Bbl6opa OnTHMa/IbHblX flJIHH BOJIH 

H3nyMeiniH na3epoB hjim hx cmcch, perMCTpauH^i npouecca jia3epHOH flecTpyKU,MM, BH^a h 
COCT05IHHH 6noTKaHM H yupaBneHH^i flniiHoii BonHbi, MomjHocTbio, 3HeprneH i\ BpeMeHeM 
na3epHoro B03^eHCTBHH , CHcreMa opoiueHHH 30Hbi na3epHo£i o6pa6oTKH. 

OnTMNH^au^HH pejKHMa o6pa6oTKH B03MO?KHa npw nannmiH cHcreMbi o6paTHon cbh3h, 
o6ecneMMBaioii;eH ynpasneHHe napaweTpaMii na3epHoro H3ny*jeH hh b 3aBHCHM0CTM ot 
coctohhhh M BH^a o6pa6aTbiBaeMow TKaHH, T.e. Heo6xoflHM npneMHHK MH$opMai;HH o 
coctohhhh o6pa6aTbiBaeMOH TKaHH, Bbixo^ KOToporo coe^MHeH c 6jiokom ynpaBneHHH 
napaMerpaMH na3epnoro H3nyMeHii5i. 
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FIpweMHHKOM HH<J>opMai;HM O COCTOHHMM o6pa6aTBiBaeMoii TKaHM MOXCeT 6bITb 
aKycTH^ecKHH npweMHHK 3ByKOBOH BOjiHbi, KOTopan o6pa3yercH b pe3ynbTaTe jia3epHoro 
pa3pymeHMH 6noTKaHH. Rjih pa3JiHHHbix TKaHeii aMiuiHTyna aKycTH^ecKOM BOJiHbi 
pa3JiMMna (cm. Renso Salimbeni "Shock wave models keep laser surgeons on target" Opt 
Laser Europe June 1994, p.p. 37-39). 

FIpM pa3pymeHMM 6MOTKaHM Memjjy Ha^anoM B03^eiiCTBWH Jia3epHoro HMnyjibca h 
noHBneHHeM aKycTHnecKOPO CMraana HaoniqnaeTCH BpeMeHHan 3aflep3KKa. BenHHHHa 

3TOM 3aflep3KKH OnpeflejIHeTCH TpeMH (J)aKTOpaMM: paCCTOHHHeM OT HCTOtlHMKa 3ByKa, 

KOTopbiM HBjiHeTCH o6ny*iaeMaH noBepxHocTb 6noTKaHM, flo npweMHHKa, 
perMcrrpHpyiomero aKycTwuecKMM MMnyjifac; MHTeHCHBHocTbio jia3epHoro H3jiyMeHMH Ha 
noBepxHOCTM o6pa6aTbiBaeM0M TKaHH h bcjimmhhom nopora ee pa3pymeHHH. 

Mccne^OBaHMH noKa3anH, mto aKycTHMecKMH MMnyjibc, B03HHKaiomHH npn pa3pynieHHH 
6MOTKaHH c 6ojiee hm3khm noporoM jia3epHoro pa3pyineHHH, HanpHMep jjeHTHHa, HMeeT 
Meiibiuyio BpeMeHHyio 3a^ep3KKH oxHocMTenbHo Havana jia3epHoro HMnyjibca, vlzm 
aKycTHuecKHM MMnyjibc, B03HHKaionjHH npn pa3pyiueHWH TKaHH c 6onee bbicokhm 
noporoM pa3pymeHMH, HanpHMep 3MajiH (cm. G.B. Altshuler, A.V. Beiikov, at all 
"Acoustic response of hard dental tissues to pulsed laser action". SPIE VOL 2080. 
Dental Applications of Lasers, 1993, p.p. 97-103). 

TaKMM 06pa30M, HfleHTH^MKaUTlH BHJja 06pa6aTbIBaeM0M TKaHH 3aBHCMT OT TOUHOCTH 
M3MepeHHH BpeMeHHOH 3anep?KKH. 

3aKpenneHHe aKycrwHecKOPO npneMHHKa bhvtph HaKOHe^HHKa ocBo6o2KnaeT 
onepauwoHHoe none ot jjonojiHHTenbHbix npncnoco6neHHM, cbo^ht k MHHHMyMy 
(jmyKTyainiio napaMerpoB npHHHTOPo aKycTH mcckopo cwPHana h 3aBHCHMocrb BenHMHHbi 
BpeMeHHOH 3a,nep}KKH ot MaHnnyji^uHH onepaTopa, a TaKme 3amrimaeT aKycTM^ecKHH 
npneMHHK ot cny*iaMHbix noBpe^KneHHH. 

noMemeHHe anycTHMecKoro npneMHHKa c aneKTpnMecKHM BbixojjoM BHyTpb HaKOHe^HHKa 
BneMeT 3a co6oii nannwHe b nocnenHeM npoBO^HHKa c tokom. B stom cny^ae HeoSxoflHMO 
o6e3onacHTb KaK nainieHTa, Tan h onepaTopa ot cnyMaftHO B03M0»Hbix sjieKTponiOKOBbix 
B03^eHCTBHH. KpoMe Toro, Heo6xonHMa noMexoycTOHxiHBaH nepejjaua BbixonHbix 
CHrnanoB k 6noKy hx pePHCTpauHH. FIo3TOMy coenHHeHne Bbixo^a aKycTHMecKOPo 
npneMHHKa c 6jiokom pepncTpainiH BbinonHeno nocpencTBOM 3KpaHnpoBaHHOPO Ka6enn. 

Flo cBeAeHHHM aBTopa coBOKynHocTb H3/io?KeHHbix b <j>opMyjie H306peTeHHH npM3HaKOB 
HBjiHeTCH hoboh, a caMo TexHHuecKoe peuieHHe ynpaneTBopHeT KpHTepnio 
,r ii3o6peTaTejibCKHH ypoBenb". 

Ha $hp. 1 cxeMaTnnecKH H3o6pameH 6ecK0HTaKTHbiw HaKOHeMHHK jia3epHOH cncTeMbi 
j\nn o6pa6oTKH 6HOTKaHH; na <}>hp. 2 KOHTaKTiibin HaKOHe^HHK. 

BecKOHTaKTHbifi HaKOHewHHK (4)nr. 1) coctoht H3 Kopnyca 1, BHyTpn KOToporo 
pacnonojKeHbi onTHHecKan cncTCMa, cocTOHmaji H3 onTHMecKoro BonoKHa 2, 
KonnHMHpyion;eH jiHH3bi 3, noBopoTHoro 3epKana 4 h 4>oKycHpyiomeH nwH3bi 5, a TaKJKe 
BOAonpoBOAHiuan Tpy6Ka 6 h B03;^onpoBO,HHiHaH Tpy6xa 7. AKycTHMecKHH npMeMHHK 8 
3aKpenneH BHyTpM HaKOHeMHHKa TaKHM o6pa30M, mto ero aKycTHHecKHii Bxofl o6pam;eH k 
Mecrry B03AeHCTBHH Ha 6noTKaHb 9 (MCTO^HHKy aKycTHHecKOH bojihw), a aneKTpHMecKHM 
Bbixofl coe^HHeH c 6jtokom pePHCTpau^HH 10 nocpe/jCTBOM 3 k pa H H poBaH HOPO Ka6ejiH 11. 
riepe^ bxo^om aKycTHMecKOPo npneMHHKa 8 Ha noBepxHOCTM HaKOHeimnKa pacnojiorceHa 
^na<J>paPMa 12. PaSoMHH HHCTpyMeHT 13 (bojiokho hjih can^npoBbiii CTepxceHb) 
KOHTaKTHoro HaKOHe^HMKa noKa3aH Ha $mp.2. ripw pa6oTe c hhm mccto B03fleHCTBH* Ha 
6noTKaHb 9 y^ajieHo ot noBepxHOcrn HaKOHeMHHKa 6onbnie, ^eM npn pa6oTe c 

6eCKOHTaKTHbIM HaKOHeMHHKOM. 

MecTopacnonoMceHHe aKycTH^ecKopo npneMHHKa 8 onpe^eneHO H3 cnenyionnix 
coo6pajKeHHH. 
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YHHTblBaH, MTO HaHMeHblUee paCCTOHHHe OT nOBepXHOCTM HaKOHeMHMKa jjo Me<rra 
B03neHCTBHH Ha 6nOTKaHb 9 M03KCT MeHHTbCH H HJIH paSJlMUHblX BHJJOB TKaHeH H 

o6pa6oTKH Kone6neTCH ot 8,5 no 20 mm, a nnaMeTp <J)OKycMpyiomeH jihh3bi 5 paBeH 3 mm 
ot onTMHecKofi ocm 4>oKycnpyiomeH nnH3bi 5 no HanpaBJieHHio, nepneHnHKyjifipHOMy stoh 
och. MaKCHManBHO B03MO«Hoe y^aneHHe aKycTHHecKoro npneMHHKa 8 ot MecTa 

B03fleHCTBHH Ha 6HOTKaHb 9 OrpaHHMHBaeTCH CHH»eHHeM MyBCTBHTejlfcHOCTH 6noKa 

perncTpai^MOHHoro aKycTHuecKoro cnrHana h SKpaHHpoBaHHeM Bxo^a aKycTH^ecKoro 
npneMHHKa 8 pyKow onepaTopa m cocTaBjineT 34 mm. YxiHTbiBaH $opMy HaKOHenHHKa, 
•aKycTMMecKHH npneMHHK 8 3aKpeiuieH nepen, ojinxcannieH k Mecry B03neMCTBH5i Ha 
TKaHb BepmwHOM yrna M3rw6a Texia h aKOHe *jhh Ka Tax, wro cooTHonieHwe paceTOHHHH ot 

OnTH^eCKOM OCM HO BXOJJHOH IIOBCpXHOCTIl aKyCTHUeCKOrO npHeMHHKa 8 H paCCTOHHHH OT 

noBepxHOCTH HaKOHeraMKa b Mecre ero onTH^ecKoro Bbixona no Mecra BraneHCTBHH Ha 
6aoTKaHb, Haxo^HTCH b npenenax ot 1:5 no 4:1. 

IlccnenpBaHHH, npoBeneHHbie aBTopoM, noKa3anH, mto npn pacnojioaceHHH axycTHMecKoro 
npHeMHHKa b yKa3aHHbix npenenax a Ky cth Hec k an BonHa, o6pa3yjomaHCH npn na3epHOH 
a6nniniH SMOTKaHew, HMeeT aMiuiHTyny, npcTaTOMHyio b;jih perncTpainflH 
aicycTHMecKHMH npHeMHHKaMH, KpOMe Toro, b 3THX npeAenax aMiuiHTyna aKycTHnecKOH 
BOjiHbi HeceT HH<}>opMauHK> o Tnne o6pa6aTbiBaeMOM TKaHM. 

JJna<})parMa 12 Mo^cer 6biTb BbinojiHeHa H3 MeTanjiH*iecKOH 4>opMbi hjih nonHMepHoii 
njieHKH, poxib KOTopbix 3ami HDMaeTCH b 3amHTe bxohhoh noBepxHOCTH aicycTHnecKoro 
npneMHHKa 8 ot pa3neTaiomHxcH nacTH^eK 6noTKaHH 9 h 6pbi3r Bonbi, a TaKme 

HBJIHeTCH pe30HaTOpOM aKyCTHMeCKHX Kone6aHHH. 

ripn npaKTH^ecKOH peanH3aintn HaKOHenHHKa b Ka^ecTBe aKy cth MecKoro npneMHHKa 8 
Bbi6paH mhkpo^oh ^wpMbi Bpionb h K'bep 4138 b KOMoneKce c npenycnjiHTeneM 2633 h 
nepexo^HHKOM UA 0160. 

TaKHM o6pa30M, npennaraeMoe ycTponcTBO iiaKOHe*iHHKa 3a cweT coBOKy n hocth 
3an BJiHeMbix npH3naKon o6ecneMHBaeT MHHHManbHyio TpaBMaTHHHocTb npn npoBeneHHH 
na3epHoii o6pa6oTKH GnonornMecKOH tkahh b coueraHHH c ynpocTBOM npoBeneHHH 
o6pa6oTKH. 
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Claims [OopMyjia n3o6pereHHH]: 

1. HaKOHemraK jia3epHOM cncT€Mbi Rjin o6pa6oTKw 6HojiorH*iecKOH tkehu, co^epHcamMM 
cpencTBO ^ocTaBKH Jia3epHoro Many^eHJiH no noBepxHOCTH 6noTKaHn, OTniraaiomwMCH 
TeM f mto BHyTpn Hero 3aKpenneH aKy cth^cckhh npneMHHK, bxoh, KOToporo conpnxteH c 

MeCTOM B03fleHCTBHH Ha 6MOTKaHl> TRK, HTO COOTHOIHeHHe paCCTOHHHH OT OnTH^eCKOH OCH 

Ha Bbixone HaKOHe^HMKa no bxohhoh noBepxHOCTH aKycTH^ecKoro npneMHHKa h 
paccroH huh ot noBepxHOCTH HaKOHeMHHKa b Mecre ero orniraecKoro BBixona no Mecra 
B03fleHCTBHH Ha dwoTKaHB HaxonwxcH b npenenax 1 5 4 1, a sjieKTpiraecKHH Bbixon, 
coenHHeH c 6hokom perncTpaijHH nocpencTBOM 3KpaHHpoBaHHoro Ka6ejiH. 

2. HaKOHeMHHK no n. 1, OTjinwaionjCTHCH tcm, hto conep^KHT cpencTBO n,0CTaBKH 
oponiaiomeii jkh^koctm no noBepxHOCTH 6HOTKaHW. 
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